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C h i n c h  B u g  D i s e a s e s .
C. P. G IL L E T T E . •
It has not been known until a comparatively recent date,that 
chinch bugs were subject to disease. In 1867 Dr. Shimer of 
Mt. Carroll, 111. , presented a paper before the Academy of 
Natural Science of Philadelphia, in which he gave an ac­
count of a disease which so completely destroyed the chinch 
bugs in the vicinity of his home that it was impossible for 
him to find any specimens for his collection the following 
year. It was not then known and, unless specimens of the 
diseased bugs have been preserved, it probably never can be 
known with certainty what that disease was. Dr. Shimer 
only knew that it was an epidemic disease and that when the 
"bugs died they were soon covered with a fungus or mould, 
which he thought to be the same as that which usually at­
tacks dead animal matter. Sixteen years later Prof. Forbes, 
in his first report as State Entomologist of Illinois, gave a very 
full and interesting account of his careful studies of a bac­
terial disease, Micrococcus insectorum, which was very destruc­
tive to the bugs in Illinois in the summer of ’83. This was a 
true contagious disease and is conducted from bug to bug 
"by microscopic germs as small-pox or yellow fever are con­
ducted from man to man. Such diseases when occurring 
in the insect world are vastly more destructive than when oc­
curring among human kind, as the bugs neither know the 
danger nor have any means of averting it. Bugs killed by 
this'disease turn dark in color, become more or less shriveled in 
appearance, and when dead are not usually covered with mould.
In the same report with his studies on this disease, Prof. 
Forbes speaks of the occurrence in Illinoisof an other disease, 
the result of the attack of a fungus belonging to the genus 
*Empusa, which it seems very probable is the same as the one 
that Dr. Shimer reported on as mentioned above. These 
are, so far as we know, the only places where any one has 
ever reported on a chinch bug disease before the present season.
The past summer will long be remembered because of the
*I)r. Roland Thaxter, to whom specimens of the diseased bugs were sub­
m itted for examination, is authority for retaining the old genus Empusa in 
■preference to Entomoptliora.
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prevalence of fungus diseases on plants and animals in Iowa, 
and other parts of the West. Every farmer knows that the 
past summer has been an unusual one for smuts, blights, 
rusts and moulds, each of which is the result of a fungus 
growth. But what has seemed even more interesting than 
the increased prevalence of these old plant diseases has been 
the wide spread appearance of fuagus diseases among chinch 
bugs. One of these diseases, the species of Empusa above 
referred to, has been reported in various parts of Illinois, 
Minnesota, Ohio and Iowa, and perhaps in other states o f  
which I have not heard. Aside from the two diseases al­
ready mentioned, Prof. Forbes has lately reported on a third 
fungus disease, caused by a species of Botrytis, which he  
thinks has been more destructive to the bugs in Illinois the past 
summer than that caused by the fungus Empusa. In speak­
ing of these diseases in a late number of Psyche, Prof. Forbes 
says: “It now seems likely that these diseases occurring as 
they do spontaneously over a large area will soon suppress 
what has been the longest continued destructive outbreak of  
chinch bugs known in the history of that insect.”
Dr. Dugger of the Minnesota Experiment Station says in a 
recent bulletin, “I firmly believe that our farmers need not 
entertain any fears of chinch bugs for the near future.”
My first study of the disease caused by the Empusa,. began 
on the third of August last. For two or three days previous 
to this I had noticed occasional white spots 011 the leaves o f  
grass and weeds, but it was not until the morning of the day 
just mentioned that I noticed a full 
grown chinch bug sticking to a leaf and 
partly covered with a mould. This ex­
plained matters and lead to a careful 
search for the purpose of determining 
how common the attack might be. In a 
field of m illet one square foot was mark­
ed out and 447 dead bugs on plants and 
ground in this area were counted.
Fig. 1, (b) is a representation of a leaf on which 
are several of the dead bugs, partly  or entirely cov­
ered w ith the fungus. These are draw n from 
typical specimens, and I  am sure will enable anyone 
to recognize the disease.
Bugs at all ages seem to be equally subject to attack. It 
is frequently the case that the entire body will be covered 
with the white mycelial threads but it is more often that the
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chitenous parts of the thorax, wing-covers. and joints of the  
abdomen are not pierced by the fungus, but show as black 
spots on the white background.
When the disease was first noticed here it was almost en­
tirely confined to a single plot of experimental millet, which 
was mostly destroyed by the bugs. The greatest fatality oc­
curred in that part of the plot that had grown up to great 
rag weeds that shaded the ground and produced the moist 
stagnant condition of atmosphere that is essential to the de­
velopment of the fungus. Careful search at this time in 
fields of corn and sorghum and among grass plots showed 
that very few bugs were being destroyed outside of the plot 
of millet above mentioned. From this time to the 9th o f  
August, the weather remained dry and and no increase in the 
disease could be seen. But on the night of August 9, there 
came a heavy shower, the value of wThich it would be diffi­
cult to estimate. The myriads of disease germs with which 
the bugs w'ere continually coming in contact, were, on ac­
count of the increased humidity of the atmosphere, enabled 
to germinate and the contagion spread rapidly on every side. 
Now the bugs in the most ex-posed spots were not exempt 
from the attack but, on the contrary, were destroyed in large 
numbers. A careful search on the 226. of August, lead me 
to believe that at least one half of the bugs that were pres­
ent ten days previous had been destroyed by the disease. 
From that time on the bugs continued to decrease in num­
bers and, since the middle of October, I have been able to 
find almost no bugs at all. I do not think it would be possi­
ble since the first of November, for me to find a dozen chinch 
bugs in as many hours of diligent search.
The disease that has been most prevalent in this locality, 
and the only one that I have been able to detect with certain­
ty, is that caused by the fungus Empusa.
For the purpose of determining whether or not the disease 
can be artificially introduced, bugs were gathered where the 
most careful search showed 110 signs of the disease, and con­
fined in a cage with dead bugs that were covered with the 
fungus. The earth in the cages was kept moist and, as the 
temperature was high, the best possible conditions were ob­
tained for the development of the fungus.* As was expected,, 
the disease soon appeared and destroyed most of the bugs.
No one who knows the nature of the disease will doubt the 
possibility of introducing it in localities where it has not pre­
o V
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viously occurred, but, as it has probably been in most places 
■where the bugs have long been present, it is extremely 
doubtful whether the promiscuous scattering of the germs 
would be of any use. If the germs of the disease are already 
present, it would be of no use and, if  the proper atmospheric 
•conditions are not present, the germs will not grow no mat­
ter how numerous they are. If, however, the bugs have con­
tinued free irom the disease in any locality in the state where 
they have been numerous the past season, and where the nec­
essary atmospheric conditions have been present, these places 
may be greatly benefitted by the introduction of the disease, 
when the bugs are again numerous. I therefore desire the fullest 
possible information concerning these matters from all parts of 
the state, both to know where I may look for the reoccurrence 
•of the disease in succeeding years and that I may know where 
it is probable that it may be advantageously introduced.
LIFE HISTORY OF T H E  EMPUSA.
The development of all of the species belonging to the 
genus Empusa that are parasitic upon insects may be given 
in a general way as follows. One of the spores comes in con­
tact with the body of the particular species of insect on 
which it lives. Under proper conditions of warmth and 
moisture, which is usually during the night, this spore ger­
minates, and sends a little sprout into the body of the insect 
which branches and rebranches, ramifying all parts of the 
body and absorbing its juices. This done, the innumer­
able branches of the fungus penetrate the exterior of the 
insect and form myriads of minute dust like bodies called 
spores, which in turn come in contact with other insects and so 
spread the disease.
Professor Crozier, 
the station botanist, 
has kindly furnish­
ed drawings, (Fig.
2) and the following 
more full descrip­
tion of the chinch 
hug Empusa. In 
speaking of the de- k
velopment of the F ig .  2.
fungus after the germination of the spore he says.
“The filaments ramify through the body of the Insect and extend to  the ex­
trem ities of the limbs. They sometimes, though rarely, form a compact mass
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filling up the body cavity. Branches are usually th rust ou t into the air, em­
erging generally from between the rings of the body or a t the joints of the 
limbs. Near the ends they form short branches (2) upon the extrem ities of 
which spores (1) are borne. These branches are generally so numerous on 
the filaments produced upon the body of the insect (both outside and inside,) 
as to form a continuous hymenium. Upon the few filaments which emerge 
from the joints of the limbs the spore-bearing branches appear as isolated 
tufts. These branched ends, together w ith the branches, have true septa, 
bu t elsewhere the mycelium has no true septa and is rarely branched. Occa­
sionally, where the fungus seems to have become dried up, portions of the 
protoplasm of various length become contracted and rounded off at the ends 
and enclosed by a cell wall, thus producing false septa across the hyphas at 
those points. These portions of the protoplasm remain granular and have 
the power of germination, while the remainder of the filament loses its con­
ten ts and shrivels up. Back of the branched ends, or on other portions of 
the mycelium, the filaments may become contorted in shape and variable in 
size, and produce short branches. I t  is in mycelium in this condition that 
the dark spiny resting-spores (3) are produced. In  the production of these 
spores the immediate locality of their formation, often the extremity (4) en­
larges to about twice the usual size and becomes more g ran u la r; a nucleus 
appears, and then a ring of granules which m arks the locality of the future 
cell-wall. The wall of the spore is double and before the outer spiny coat is 
formed these spores seem to have the power of immediate germ ination. 
None of the fully formed spores of this kind were found germinating, and 
their purpose is undoubtedly to preserve the fungus through the winter. The 
spores produced upon the branched extrem ities have thinner walls, and ger­
m inate readily, and are produced in larger numbers to propagate the fungus 
through the season. Both kinds of spores are produced outside and inside 
the body, though the resting-spores are formed mainly within the body.”
PRACTICAL SUGGESTION. iMH
It will be understood from what has been said that on low 
ground and among thrifty growing crops that keep the ground 
well shaded, chinch-bug diseases will be most common. 
Then, other things being equal, put those crops subject to 
chinch-bug attacks on low places; see to it that the ground is 
well prepared for the crop, and use seed of most thrifty 
growing varieties.
I also think it advisable, as it can be done at so trifling an 
expense, to preserve quantities of the dead bugs to be used if  
necessary in the future, either in ones own locality or to be 
sent to some distant spot where the disease has not yet ap­
peared.
To preserve the disease, cut grass or other crops where the 
dead bugs are abundant, thoroughly drying the same, and 
then inclose in paper sacks and store in a perfectly dry place 
until needed.
Lastly, keep the Experiment Station informed as to the 
presence of chinch bugs and chinch-bug diseases in your lo­
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cality that it may if necessary, distribute these diseases to 
parts where it is as yet unknown.
T H E  FA LSE CHINCH BUG. {Nysius angustatus.)
It seems rather necessary to say a word just here in regard 
to the above named insect that is so often taken for the true 
chinch bug, Blissus leucoptcnis, even by very careful observ­
ers. Fig. i, a, is a representation of a true chinch bug 
slightly magnified. It is readily distinguished from the false 
chinch bug by the presence of a black spot midway 011 the 
outer border of either wing cover, aud by being more robust. 
The wings of the later species are of a uniform ash-gray col­
or and extend a little beyond the tip of the abdomen which 
is not the case with the true chinch bug.
I give these distinguishing characteristic so none need 
make the mistake of reporting upon the false chinch bug for 
the true.
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